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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Any rejection or objection not reiterated in this Action is withdrawn. 

Claim Objections 

Claim 17 is objected to because of the following informalities: at each 
occurrence of the word "motif it appears this should be in the plural, not the singular. 
Also, at line 1 1 , the word "sequence" should also be in the plural. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 17 and 40-42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Smetsers et al. (of record) in view of Torrence et al. (US 6,214,805) and Bennett et 
a I. (of record). 

The claims are directed to methods of selecting antisense-sequences by 
providing a set of antisense sequences complementary to a target nucleic acid 
sequence, eliminating from the set sequences comprising 5'-GGGG-3' and 5'-GGA-3' i 
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selecting sequences comprising 5'-CCAC-3'; and synthesizing antisense 
oligonucleotides having the selected sequence. In specific embodiments the 
synthesized oligonucleotides are chimeric, have at least one 2'-substitued nucleotide 
and are tested in vitro for their ability to modulate the target nucleic acid. 

Smetsers et al. teach that antisense oligonucleotides have been used 
successfully in a number of biologic models in an attempt to modulate gene expression, 
but that several publications show that in some cases the antisense effect is not caused 
by-an antisense-mediated inhibition of translation of mRNA. A number of specific motifs 
of two, three or four nucleotides responsible for non-sequence-specific effects have 
been identified. Smetsers et al. analyzed the composition of effective antisense 
oligonucleotides to investigate if particular nucleotide sequence motifs are preferentially 
used and to get an impression of the importance of certain sequence stretches in the 
effects induced by oligonucleotides. Smetsers et al. teach that the motif 5'-TCC-3' is 
underrepresented in the antisense oligonucleotides analyzed, indicating that the 
presence of this motif may negatively affect antisense activity. The complement of the 
5'-TCC-3' motif is 5'-GGA-3' and due to the rules of complementarity of nucleotides, one 
of ordinary skill would expect that if a motif binding to its complementary sequence has 
a physical characteristic that negatively affects antisense activity, the same effect 
should occur when the complementary sequence is present in the antisense strand. 
Smetsers et al. do not teach that 5'-GGGG-3' is a motif absent from active antisense 
oligonucleotides. 
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It was well known to those of ordinary skill in the art at the time the invention was 
made that the presence of four contiguous G residues in a nucleotide sequence will 
induce a non-specific inhibitory effect due to formation of a G-quadruplex structure. 
Knowledge of this concept is demonstrated by the teachings of Torrence et al., who 
describe at column 26 that a sequence complementary to sequences occurring within 
the critical gene-end-intragenic-gene-start signals of RSV genomic RNA exhibited 
antiviral effect. However, it was noted that this antisense sequence contained a G4 
motif. A control oligonucleotide scrambled so as to not match the target sequence but 
also containing a G quartet motif was found to also have significant antiviral activity. 
Torrence et al. conclude that a significant non-antisense effect would be inherent in any 
oligonucleotide targeted to this 17-mer consensus sequence due to the presence of the 
G-quartet. 

Bennett et al. disclose antisense oligonucleotides targeted to human protein 
kinase C, several of which have 5'-CCAC-3' motifs and lack 5'-GGGG-3' or 5'-GGA-3' 
motifs (see, for example, SEQ ID NOs: 1, 34, 57, 67, 79 and 81). At columns 7-8 
Bennett et al. disclose that the oligonucleotides may contain 2'-substitutions or be 
synthesized as chimeras. In the working examples Bennett et al. disclose the synthesis 
and in vitro testing of these sequences for their ability to inhibit human protein kinase C. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce antisense oligonucleotides that do not contain motifs 
that would be expected to decrease activity such as 5'-GGA-3' and 5'-GGGG-3' as 
taught by Smetsers et al. and Torrence et al. One of ordinary skill in the art would also 
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find it obvious to test oligonucleotides for their activity and would recognize that once 
oligonucleotides containing 5'-GGA-3' and 5'-GGGG-3'are removed, the selection for 
testing of oligonucleotides having a 5'-CCAC-3' motif is a matter of design choice, 
exemplified by Bennett et al., who teach the synthesis and testing of several 
oligonucleotides that contain 5'-CCAC-3' motifs and lack 5'-GGA-3' and 5'-GGGG- 
3'motifs. 

Thus, the invention of claims 17 and 40-42 would have been obvious, as whole, 
at the time the invention was made. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Vivlemore whose telephone number is 571-272- 
2914. The examiner can normally be reached on Mon-Fri 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, J. Douglas Schultz, can be reached on 571-272-0763. The central FAX 
Number is 571-273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 



Application/Control Number: 10/686,317 Page 6 

Art Unit: 1635 

problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 

/Tracy Vivlemore/ 

Examiner 

Art Unit 1635 

TV 

February 15, 2008 



